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Commenis on Correclion Paclzge Test Procedure

1, Introduction

The rresent tesi rrocedure asks thal s correction esckage withstsnd all
rossible 30 amr currend confisurastions withoul auenching, The messurements
by Daniel Cizzwunski and Paul Hantseh on bhe rrototures Lhus far indicete
that the rackades sre "close” - sither ihe criterion isn’t muite met or it
is barelw met. By conirasts excitation of 3 single slement of 3 rackaze
rermils currents of 80 or more ames. So the euestion "how severe z rroblem
is the observed pehavior? arises, Is it sufficiently likelu Lo limit

serformsace of bhe EI/S that the rackadge should be rodesisned?

The odds are sirongls sdgainst finding thsi s diven rackase be reguired
to use all 50 amr combinations in oreration. In facls for long reriods the
relatlionshirs smond Lhe currents in 3 rsckade will chaﬁﬁe rather fitile. OF
courses we don’t wel Know what those relstionshiss will be in detzils but
sope boundaries can be sugdested Lhst would lesd to litile pisk. 1 will do
sgo in the next section.

The correction racksse considered here contains concentr 'e d‘FﬂL@a

gusdruroler and sexturole windings, The intesrsted sirengths asrg 170
40 KGy and 50 KE/in resrectivelw 3t a current of 50 zmers. The augéraﬁul and
sexturole coils are identicsl in all of these racksdess bui the orieniation

of the dircle coil with relative Lo the others chendes derending on whether
the dirole steers horizontallys or vertically.
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2+ Discussion of Currenil Randes
" {3) AQuadruroles

Consider lune shifiind cuads onlw. Lol I{F)}» I{D} stand for currents in
trim auads nexi Lo horizontazlly focusing and horizonially defocusing main
auads resrectively., Then to sccomrlish tune shifis 48H aend d@V fros the
aopinal oreraling rsoint sfier having reasched the orersiing roint in the face
of an averade suad term in the diroles of <bi> and 2 lendih excess in the
asin euads of dl imelies

ICF)/E = 43%d0H + 124dBY - 3. 3%<b1x - 18%dL

I(RYE = 12%dOH + 43%dQV + 3.3%<b15 - 18%kdL

where the enerdy E is in unils of TeVs bl is in units of L.0E-4/inchs and dh
is in inches. A trim ouad current is rositive in sign if it strensthens the
sdJdacent msin susd,

The nedstive end of the randge is easy — the itrim susds are 3s strong as
thew are Lo hore Lo be shie Lo comrensate the effect on the tune of colliding
beam low-bels interaction redions, uameduss the full -30 2mes wmay he called
for when 3 courle of low-betz inseriions irg to drive the tunes urwsrd b one
unit,

Use of the full rositive rande was nol exrecied whern the sirensths were
chosen. At hidh enerdgyy we may wenl dBH = dBY = 0.2325 for collidinsg besms
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in order Lo esisblish an crersling point sbove the half-inleser before turn
on of interaclion redions. Surrose thal the shsolule madgnitude of <bllr meu
bu 1.0 and itake di=-0.25 inch. Then we uould have 2 meximus rositive current
of 20 amers al E=1.0,

From the foredoindy the trim ouad currents could ressonzbly be exrecied
to lie in the range from -30 ames to +20 smes.

(b} Sexturales

Consider chromsticity adjusiment onlu. The notation for Lhe currents
is the same as in {3} ahove. Lel CH and CY denobte the horizonizl and veriis
chromaticities. Let RH snd RV be the Taclore bw which the naturasl vs
£H and LV are enhanced (mede more negsiive) by colliding beam inierac
regions, Then to obizian chromsticities CH ard CU in the face of 2 5
term <b2> reauires

IF)E = 0,163%CH + 0.047%CY - Z.2%<h2> + Z.86%RH + 1.04RY
I(DWE = 0.087%CH + 0.30%CV  + 5.18<b2> + 2.08RH + 6. 7%RY

where b2 is in units of 1.0E-4/in¥%2.

The strength of the sexiuroles wes set Lo sermil -& < <b2> £ &, It
iooks like the sexturcle moment is being controlled on Lhe zverage someuhal
belier than thal. Assume for now Lhal we can srecify <b2F and end ur uwith
3 result within 2 units in either dirsciion.

3

For the insertions described in the Desidsn Rerorts the larsesi va;ue: of
RH and RV sre 1.3+ For two intersclion redionss we btake RH = BY = 1,8,
can’t think of any reasson why 2 chrometiciiu larde in megnitude uadlﬁ be
usefuly so0 I take 3 rande of -22 to 4225 i.e.s sufficient io reverse Lhe
natursl chromsticitss 25 has been shown by Mike Hsrrison to be of vzlus Tor
gxiractiion,

-t

With the sresumriions sboves the current mexime asre
I{F¥E = 18,3 ~ 3.24b § I{(DNE = 32.7 + S.1%b
and the minima are
{FWE = -6.3 - 3.2%b 7 I{D)E =-10.1 + 5.1%b
where b is the tardel value of <b2k.

The rande of I{F}/E is therefore 25 asrss and Lhet of I{
For ~1,7<b<0.% tLhe rande of I{F} is conizined within ihst of
examrles if the tardel value of b were -1.5¢ ihe sexlurale cur
less than 2% amrs in masnitude,

{c} bDiroles

Bhen the suzdruroles and sexiurcles are st hish eweitstion: the tuwrical
diroles in iis role 2s orbil correclors will be carruwing 2 relsiivels low
gurrent. Herer il is 2 cuestion of how Tar out in the distribution one wsnis
to dor while recodnizing that there msy be 5 small rercentsde of elemenis
demanding higher excitztion (and so rossibly reauiring trainingds

fis noled in the Desisn Rerorls if we tske 0.02 inches for the ras
gusdrurole slignment error and 1.4E-3 for ithe fracliona! error in the dircle
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field or roll ansles then the rms wvalue of the zleering dirole fisld int
would be 41 KG-in. For s 0% chance of successful correclion st 100 siz
asbout "3.2 sidma" is neededr or 130 KG-in., Civen the uncertsiniv in the
kE-in fidures the full steerind dirole sirensth mey be reauired st cer
locations during initiszl hish energy orzerstion.

It is auite 3 different thing to insisi that 311 sieering dircles run
ur to msuimum current while the other coils are carruing substanliszl current.
At that stege (collidind beamss slow extraclion) dirole excitziions will
have siabilized and the larder values reduced dus Lo correclive messures.
Then I think 3 "2 sigme® recuirement should be sreerishle - thai ise all
diroles should be carable of 23 zme excitation of eilher sign when the opiher
magnels are rouwered Lo the levels indicated in {2} and {b) shove. If ng
correcltive meassures such as masnet slidnment or rerlscement sre itabens then
5% of the diroless on the averager would recuire currents sbove 25 smrs.
Scme training msw then be necessary st the locations involved.

3+ Summary

It is recommended Lthst correciion racksse rerformsnce be examined
with simulianeous excitstions in the randes

Iirole -25 to +25 amrs
fuazdrurcle -50 to $20 amrs
Senturole -25 to +25 amrs

" The sexturole rande zbove imrlies 3 tardet value for <b2r of —1.5E~4/in%i2;
other rangdes would be sssocisted with other valuss of the sverasde sexiurcie
tere in the main diroles.

I still think it imeortant thal when rowered individuslly the sleasenic
achieve 50 smrs with esse.



